An update on the taxonomy and geographic distribution of Iberian Anisolabididae (Dermaptera) is provided. Former catalogues reported in the Iberian Peninsula three genera of Anisolabididae: Aborolabis, Anisolabis, and Euborellia. A revision of 487 specimens of Iberian and North African Anisolabidoidea permit to exclude the genus Aborolabis from the Iberian fauna, the re-assignation of inland Euborellia annulipes Iberian records to Euborellia moesta, and the exclusion of Aborolabis angulifera from Northwestern Africa. Examination of type materials of Aborolabis mordax and Aborolabis cerrobarjai allows to propose the treatment of A. cerrobarjai as a junior synonym of A. mordax. The diagnostic characters of Euborellia hispanica are included within the local variability found in E. moesta. I propose that E. hispanica should be treated as a junior synonym of E. moesta.
INTRODUCTION
The Iberian fauna of Dermaptera, including Anisolabididae Verhoeff, 1902, has been the subject of diverse revisionary (Bolívar 1876 , 1897 , Lapeira & Pascual 1980 , Herrera Mesa 1980 , Bivar de Sousa 1997 and compilatory works (Herrera Mesa 1999) . These revisions together with the monograph of the Fauna of France (Albouy & Caussanel 1990 ) and the on-line information included in Fauna Europaea (Haas 2010) , rendered the image of Dermaptera as a well known group in continental western Europe. However, some Iberian Anisolabididae Verhoeff, 1902 described by Steinmann (1978 Steinmann ( , 1979 Steinmann ( , 1981a ) remained ignored or included without further comments along successive catalogues (e. g. Steinmann 1989 , Herrera Mesa 1999 , and field surveys revealed that some published geographic data (Lapeira & Pascual 1980 , Steinmann 1979 ) are incorrect or questionable.
The opportunity of revising some of the original specimens used by Steinmann (1978 Steinmann ( , 1979 along his descriptions of Iberian taxa at the Hungarian Natural History Museum (HNHM), and the availability for study of most of the specimens used by Bolívar (1897) and Lapeira & Pascual (1980) for their revisonary work, at the Museo Nacional de Ciencias Naturales (MNCN-CSIC) of Spain, allows the re-interpretation or re-identification of many of the taxonomically problematic specimens. Recent field work rendered new materials suitable for study, including specimens from near type localities of problematic species, facilitating further taxonomic decisions.
The objective of this work is to provide an update on the taxonomy and geographic distribution of Iberian Anisolabididae. As a result, I propose the synonymy of two taxa, and I reassign some previously mistaken geographic records.
MATERIAL AND METHODS
The basis for this study are the materials (n = 17) and type specimens (n = 10) of Aborolabis held at Steinmann's collection in the Magyar Természettudományi Múzeum (Hungarian Natural History Museum, HNHM), plus a collection of 266 dry mounted Iberian specimens of Anisolabidoidea and 194 ethanol preserved specimens from the collections of the Museo Nacional de Ciencias Naturales (MNCN-CSIC) (Appendix 1).
Dry mounted specimens at the MNCN (acronym MNCN_Ent) have been gathered along the XIXth and XXth Centuries, and most of them are the product of the activity of well-known Spanish entomologists, including Ignacio Bolívar, Cándido Bolívar, José Arias, Ricardo Zariquiey, Manuel Martínez de la Escalera, Eugenio Morales Agacino, Francesc Español, Joaquín Mateu, Elvira Mingo and Vicenta Llorente. Specimens from the MNCN collection have been reported locally by previous authors, including some of the above mentioned. Special mention require Bolivar's (1876, 1897) catalogues, which served as the starting point for the study of Spanish Dermaptera, and the revision of Lapeira and Pascual (1980) . These authors used basically all the collection available at the MNCN at their time, but unfortunately, they did not provide any label to identify the material studied by them. The ethanol preserved materials, stored at -18ºC (acronym MNCN_tij) (Appendix 1), were collected along the period 2010-2014, mostly by the author and members of his research team (see acknowledgements).
Morphological studies were carried on using dry mounted specimens under stereomicroscope. Male genital structures were figured by Steinmann (1979 Steinmann ( , 1981a .
RESULTS AND DISCUSSION
Recent catalogues (Steinmann 1989 , Herrera Mesa 1999 reported the presence in the Iberian Peninsula of 7 species belonging to three genera of Ani solabididae: Aborolabis Srivastava, 1969 , Anisolabis Fieber, 1853 , and Euborellia Burr, 1909 However, data at hand do not support the presence of representatives of the genus Aborolabis in the Iberian Peninsula.
Aborolabis
The genus Aborolabis was integrated exclusively by southern Asian species (Srivastava 1969 (Srivastava , 1972 (Srivastava , 1976 until the addition by Steinmann (1978 Steinmann ( , 1979 Steinmann ( , 1981b Steinmann ( , 1984 ) of a set of Mediterranean and African species to the genus, adding up to a total of 13 species (Srivastava 1993 (1979, 1984, 1989) , the genus included five species in the Mediterranean Basin: Aborolabis mauritanica (Lucas, 1849) , described from Algeria, Aborolabis mordax Steinmann, 1978 , described from Tunisia, Aborolabis cerrobarjai Steinmann, 1979 , described from Spain, A. rufocapitata Steinmann, 1984 , described from Algeria, and Aborolabis angulifera (Dohrn, 1864) described from São Thomé, but recorded in Morocco by Steinmann (1979 Steinmann ( , 1989 . Three of them, A. mauritanica, A. mordax, and A. cerrobarjai, have been reported in the Iberian Peninsula by Steinmann (1978 Steinmann ( , 1979 Steinmann ( , 1989 .
I had the opportunity to revise part of the type material used by Steinmann (1978 Steinmann ( , 1979 Steinmann ( , 1984 for the original descriptions of A. mordax (Fig. 1a,b) and A. cerrobarjai (Fig. 2a,b) , plus a series of specimens of northern African Aborolabis studied and identified by H. Steinmann, all located at the Hungarian Natural History Museum (HNHM).
The characters used in the descriptions and the key presented by Steinmann (1979) to discriminate species, were focussed in coloration of the tibiae and femora, and also in the relative shape of male genital structures. Steinmann (1979) used coloration of tibiae and the relative width of the triangular process of the internal margin of the male genitalia, to separate A. mordax and A. cerrobarjai, indicating that A. cerrobarjai presents yellow tibiae and the maximum width at the basis of the process, while A. mordax and A. mauritanica present dark tibiae and the maximum width at the middle of the process. Steinmann (1979) further separated A. mordax and A. mauritanica using coloration of the femora, black and yellow in A. mauritanica, all orange-yellow in A. mordax, and by relative shape of genital structures.
A direct examination of the type material of A. mordax and A. cerrobarjai (Figs 1, 2) shows that Steinmann's original descriptions were precise and accurate. However, some of the materials of A. mordax and A. cerrobarjai studied by Steinmann (1978 Steinmann ( , 1979 correspond to immature male specimens. Immature and recently metamorphosed males in the family Anisolabididae show external secondary sexual characters and genital structures characteristically developed, but with a large variability (Jamet & Caussanel 1995 , Kamimura 2000 , 2007 , Kamimura & Iwase 2010 , probably a consequence of poor sclerotization. Coloration of tibiae is highly variable in northern African Aborolabis, from solid black to light cream and varies in immature and recently metamorphosed individuals. Tibiae colour changes in variable manner during the drying process after death. Legs of live nymphal specimens of A. mauritanica show a uniform cream light coloration which become darker after subsequent moults (Fig. 3) .
The external and internal characters used by Steinmann (1978 Steinmann ( , 1979 to diagnose A. mordax and A. cerrobarjai correspond to intraspecific variability. Consequently, I propose that A. cerrobarjai is a junior synonym of A. mordax. MARIO GARCÍA-PARÍS According to Steinmann (1978 Steinmann ( , 1979 , differentiation between A. mordax and A. mauritanica relies mostly on coloration of the femora: red and black in A. mauritanica (Fig. 4) , totally yellow in A. mordax (Fig. 1) . Both patterns are represented in the collection of adult specimens examined (see Appendix 1), but so far I have not observed intra-population variability for this character in adult specimens. Populations with specimens presenting the proximal two thirds of the femora red, are scattered over Eastern Morocco (Gâada de Debdou), central Algeria (Batna, Constantine), and Tunisia (El Kef), while populations with entire yellow femora are distributed over coastal Algeria (Kabylie, Fedja, Foret de Tagma) and Tunisia (Aïn Draham). It is likely that both morphs correspond to a single taxonomic unit, but I cannot confirm this point without the study of larger series.
The Iberian specimens of A. mordax (two paratypes) and A. cerrobarjai (the holotype and one paratype) available for study at the HNHM, are part of the same field series and bear identical labels, with the locality: "Spain, 2700 m Sierra Nevada" (Figs 1b, 2) . Although, being part of the same field series could be used as a further argument to consider A. mordax and A. cerrobarjai part of a single taxon, I believe the geographic data attached to those specimens are incorrect.
Trying to obtain additional material of Aborolabis, I undertook three expeditions (July 2010 , June 2011 , June 2012 to Sierra Nevada (Granada, Spain), accompanied with experienced biologists from the national park (see acknowledgements). Our surveys included diurnal and nocturnal searches from 2500 to 3400 m along the western, southern and eastern slopes of the Sierra Nevada mountain range. We failed to find any specimen of Aborolabis, although we were able to find the other species of Dermaptera present at high elevations in the region (Eulithinus, Forficula).
The apparent absence of Aborolabis in Sierra Nevada was also stated by F. Pascual and A. Tinaut who made a fine scale prospection through all the Sierra Nevada National Park (unpubl. report) to determine the geographic distribution of Eulithinus analis (Rambur, 1838), a Sierran high elevation endemic earwig. They found Eulithinus in 127 squares of 1 × 1 km, but not a single specimen of Aborolabis was encountered during the surveys (A. Tinaut, pers. comm., May 2012). The revision of the collection of Iberian Dermaptera of the Museo Nacional de Ciencias Naturales (Madrid, Spain) did not provide any specimen of Aborolabis. Steinmann, 1981) , male, "Spain, 2700 m Sierra Nevada", 4 = paratype of A. cerrobarjai, female, "Spain, 2700 m Sierra Nevada". 5 = Nymph of Aborolabis mauritanica (Lucas, 1846) , from Gâada de Debdou (La Oriental, Morocco) (photo: by MG-P). Note the pale coloration of legs. Nymphs were observed while attended by an adult female, with typical red and black femora. 6 = Aborolabis mauritanica (Lucas, 1846) , "Spain, Granada" (HNHM). 7 = Nymphal specimen of Euborellia moesta (Gené, 1839) from an urban garden of Madrid (Spain) (photo: MG-P). Note the annulated femora and the pale antennal segments
The only published data on the presence of Aborolabis in Iberia are those provided originally by Steinmann (1978 Steinmann ( , 1979 Steinmann ( , 1989 ) and reported again in subsequent works (see Herrera Mesa 1999, Pascual & Barranco 2013). However, A. mauritanica and A. mordax are large, conspicuous, shiny black earwigs with orange-red or yellow legs (Figs 1-2, 4) , which would not pass inadvertent to the hundreds of zoologists that have collected in the Sierra Nevada mountains, one of the better explored mountain ranges in Spain .
To complicate matters, labels on the Sierra Nevada Aborolabis held at the HNHM, and reported by Steinmann (1978 Steinmann ( , 1979 , were written in the same type of paper, with the same writing, and apparently at the same time, as labels of Pseudochelidura montana Steinmann, 1981 (= Eulithinus montanus) . Eulithinus montanus was described by Steinmann (1981a) Using all the above evidence, I conclude that the reports of Aborolabis mauritanica and A. mordax (=A. cerrobarjai) in the Iberian Peninsula (all from Granada, Spain), are erroneous, and consequently the species should be eliminated from the Iberian catalogue of Dermaptera. I believe it is highly probable that the Aborolabis specimens studied by Steinmann were erroneously labelled, and that the specimens were likely collected in northwestern Africa.
Some species of Dermaptera are known to settle in non-native areas after accidental dispersal by human activities (Guillet et al. 2000 , Nishikawa & Kusui 2008 , PavÓn-Gozalo et al. 2011 . Accidental introduction of A. mauritanica in southern Spain is possible, since maritime traffic is very active between the Spanish city of Almería and northern African coastal cities (Castro Tovar & Ferrer 2007) , but so far, there is no evidence of accidental transport of Aborolabis.
Incidentally, the Moroccan material studied and assigned by Steinmann (1979) to A. angulifera (Berkane and Taforalt; see Appendix 1) corresponds to A. mauritanica. Consequently, A. angulifera should be removed from the Moroccan fauna.
Anisolabis
Anisolabis is represented in the Iberian Peninsula and by Anisolabis maritima (Bonelli, 1832) , an infrequent species in continental Portugal and Spain, widely distributed along the Atlantic and Mediterranean coasts (Harz & Kaltenbach 1976 , Albouy & Caussanel 1990 , Bivar de Sousa 1997 , Herrera Mesa 1999 .
Published records, as well as collection specimens (see Appendix 1) are scarce. The species, usually associated with seashore debris, is likely suffering the overdevelopment of the Mediterranean Spanish coast. The effect of tourism is specially strong along beaches, since most of the sand surface is being constantly "cleaned" by machines all over the tourist season, from spring to fall. Probably as a consequence of these practises, the only recent records of the species in the Mediterranean coast correspond to a population found under drying masses of Posidonia K. Koenig, located over the tide zone on sandy soil in Cabo de Palos (Murcia) (M. Calvo pers. com., July 2014). The species is today relatively common in northern African coastal areas 
Euborellia
The genus Euborellia is traditionally represented in the Iberian Peninsula by two widely distributed species, Euborellia annulipes (Lucas, 1847 ) and E. moesta (Gené, 1837) (Lapeira & Pascual 1980 , Herrera Mesa 1999 . Steinmann (1981a) , described a third Iberian species, Euborellia hispanica Steinmann, 1981 , based on a single specimen from Olot (Province of Girona, Spain). The specimen, according to Steinmann's (1981a) description, corresponds to a recently moulted immature specimen. I examined the morphological variability of a large series of adult and juvenile specimens of E. moesta from three different localities in Girona (located about 40 km from the type locality of E. hispanica), where it is a relatively common species (see records in Appendix 1).
The diagnostic characters indicated by Steinmann (1981a) for E. hispanica are included within the local variability found in E. moesta from Girona, and, as indicated above, immature or recently metamorphosed males in the family Anisolabididae show external secondary sexual characters and genital structures highly variable.
I propose that E. hispanica and E. moesta represent the same taxon, and therefore E. hispanica should be treated as a junior synonym of E. moesta. Her-rera Mesa (1999) did not mention Steinmann's taxon, probably because the author considered Steinmann's E. hispanica a misapplication of Forficula hispanica Herrich-Schäffer, 1840 (= E. moesta), but Steinmann's (1981a) intention was clearly the description of a new species.
The geographic ranges of E. moesta and E. annulipes are not adequately analyzed in the Iberian territory. Along the examination of 360 specimens of Iberian Euborellia (see Appendix 1), I detected some misidentifications that allow us to question published reports. Those erroneous or doubtful records correspond to the presence of E. annulipes in central Spain. In fact, once revised the available specimens, the resulting geographic range of E. annulipes is mostly limited to coastal areas, or regions with a deep oceanic influence, while E. moesta is present over large areas in more continental situations.
The confusion might have arose from the fact that late nymphal instars of E. moesta (Fig. 5 ) present external morphological traits very similar to those retained by adult E. annulipes. Some of those traits, as for example, the presence of light legs annulated with dark brown rings, the presence of a whitish annuli on the distal portion of the antennae, or the absence of elytral pads, are often the only characters used for separation between E. moesta and E. annulipes. As a consequence, late nymphal instars of E. moesta are easily confused with adult E. annulipes. I believe that a large number, if not all, the reports of E. annulipes in central Spain correspond actually to E. moesta. I provide a list of confirmed localities in Appendix 1.
Checklist of Iberian Anisolabididae
According to the previous paragraphs, the Iberian fauna of Dermaptera includes four less species than previously considered: three species of Aborolabis, probably reported on the basis of erroneous labelling; and one species of Euborellia, a junior synonym of Euborellia moesta. Material examined. MNCN_ent = Museo Nacional de Ciencias Naturales (Entomology Collection) (Madrid) . MNCN_tij = Museo Nacional de Ciencias Naturales (ethanol collection) (Madrid) . HNHM = Hungarian Natural History Museum (Magyar Természettu-dományi Múzeum, Budapest). Portugal: Vila Réal: 1 specimen, Dr. Martin (under Anisolabis annulipes identification label) (MNCN_Ent 109767) 
Anisolabis maritima

